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ABSTRACT
Solid Waste Disposal
Practices in Massachusetts:
Four Case Studies As Guidelines For Short-Term Improvements
by
Eric Shore
Submitted to the Department of Urban Studies and Planning in February,
1973 in partial fulfillment of the requirements for the degree of Bachelor
of Science.
The inadequacy of most present solid waste disposal facilities
in Massachusetts is discussed. It is recognized that although long-
term""solutions" to the problem are still many years away, interim
improv~ments must be made. Two successful sanitary landfill sites
in the Commonwealth are then studied to determine specific factors
and policies which have led to their implementation. Comparison is
made with two communities which have been less successful in properly
disposing of their solid wastes. An analytic scheme is offered to
explain factors which are necessary for a community to implement good
short-term solid waste disposal practices. Favorable initial condi-
tions, including physical and political factors, are found to have
been critical. In addition, awareness by the community that a severe
solid waste disposal problem exists is found to have been necessary
to motivate improvement efforts. Recommended policy objectives are
the improvement of starting conditions and stimulation of problem
perception. Greater intercommunity cooperation and stricter enforce-
ment of state solid waste regulations are advocated.
Thesis Supervisor: Donald Schon
Title: Professor of Urban Studies and Planning
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CHAPTER ONE: INTRODUCTION
A. Purpose of the Study
The purpose of this thesis is to examine the solid waste disposal
practices of several Massachusetts cities and towns in order to ascertain
reasons for the success of some and the failure of others. Successful sol-
id waste disposal practices are defined in order to select specific commun-
ities for case studies. The project analyzes two successful communities
and two which have been relatively unsuccessful. These cases are used
to develop guidelines for policies to improve solid waste disposal in
other cities and towns of the Commonwealth.
B. The Solid Waste Problem in Massachusetts
The production of solid wastes is an inevitable result of human
activities. Man is an abundant producer of products and materials, but,
as a consumer, he is extremely inefficient. Foods are promoted with
elaborate paper, glass, and plastic packages, which become unwanted mater-
ials after their contents have been consumed. Newspapers, as well, are
discarded after use, generating an additional large volume of wastes. In-
dustrial processes generate huge amounts of waste materials as by-products
from the manufacture of finished, marketable commodities. Agriculture,
the largest single producer of unwanted materials, is responsible for
approximately 2 billion tons of refuse annually.1
1Initiating a National Effort to Improve Solid Waste Management, U.S.
Environmental Protection Agency, 1971, p. 1.
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All these "waste" materials must somehow be handled, for mismanaged
solid wastes can spoil natural beauty and pollute the ground, water, and
air. Decaying organic material which results from discarded foods, can
cause particularly offensive and dangerous conditions by emitting noxious
odors and by attracting disease-bearing rodents and other animals. On the
other hand, when properly handled, solid wastes can be a valuable resource.
Judicious re-use of many so-called "unusable" materials can help to save
limited natural resources. Other discards can be used as fill material
to reclaim land, which might otherwise be unusable, for parks, recreation,
and aesthetic purposes.
In Massachusetts, most communities have failed to properly manage
their solid wastes. A recent survey by the Massachusetts Department of
Public Health2 demonstrates the gravity of this problem. Of a total 328
dumping grounds in the Commonwealth, only 25 are designed and operated as
true "sanitary landfills" which safeguard against health nuisances and
and hazards and which do not severely threaten to pollute air, land, and
water resources. 219 disposal areas are classified as "open dumps" where
virtually no attempt is made to control the potential harmful effects of
refuse. In the remaining 84 sites, partial but inadequate controls are
exercised.
Of 21 municipal refuse incinerators currently being operated in the
Commonwealth, only one presently provides adequate controls to reduce
emissions of smoke and gases into the atmosphere. All the remaining in-
2Survey of Community Solid Waste Practices, 1969-70.
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cinerators are sources of serious air pollution.
For the most part, individual communities in Massachusetts have
failed to follow the potentially most effective approach to solving their
solid waste problems: cooperation. The generation of wastes does not con-
form strictly to municipal boundaries. Cooperation between municipal-
ities, commonly termed regionalization, can facilitate better, more effi-
cient, and less costly management of solid wastes. Regionalization and
the use of large-scale facilities is presently regarded as a necessary
component of a long-term "solution" to the solid wastes problem. Unfor-
tunately, the implementation of advanced regional facilities, which pro-
cess or reuse materials where possible and which dispose of the rest in
a safe and unobjectionable manner, is a time-consuming process.
In the interim, arrangements must be made to abate the continuing
nuisances and pollution being caused by the present solid waste disposal
practices of many cities and towns in the Commonwealth. Since most of
these communities use land disposal sites, or "dumps", current policies
should be directed toward upgrading them, where possible, to serve until
long-term solid waste facilities can be implemented. The achievement of
even this "interim" solution, is a formidable task, due, in part, to the
sheer number of existing substandard dumps which require improvement.
Yet there are a few cities and towns in the Commonwealth which have
already adopted practices which do dispose of their solid wastes in an
unoffensive and productive manner. This study is, in part, based upon
two such communities. Its premise is that a useful approach for develop-
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ing good solid waste practices is to follow the examples of communities
which have already been successful.
C. The Study Approach
The initial task in this project was to define "successful" solid
waste disposal practices. There are several dimensions to this term which
must be considered. Is a "successful" solid waste system one which is
most politically attractive, or is it the least expensive, or, is environ-
mental protection the principal concern? Certainly, these factors are
related, but we may wish to stress one of them. The time horizon of
"success" is also crucial, since policies designed to implement a long-
term solution may differ greatly from those aimed at short-range goals.
Finally, we must define the scale of success. Are we concerned with
national, statewide, or local success? Each is likely to have different
policy implications.
For the purposes of this study, the overriding criterion for select-
ing successful facilities was that they must minimize or eliminate adverse
environmental effects. They must be designed and operated to avoid, to
the fullest extent possible, pollution of air, water, and land, and must
prevent the occurrence of public health hazards and nuisance conditions.
Specific criteria will be discussed in Chapter Two, under "Sanitary Land-
fills". Although costs are an important factor, they were not expressly
considered in this study's definition of "successful". For example,
regardless of how low the expenditures for an open dump were, it would not
be considered successful in our terms.
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Political feasibility is obviously an implicit ingredient in our
definition of "success", since the two "model" systems in this study have
actually been implemented. However, the fundamental requirement for this
definition of "success" remains respect for the environment and public
health. It is the necessary condition which must be met, regardless of
economic and political considerations.
The time-horizon for success in this study was short-term. Our
primary concern here was with an interim solution. The achievement of
long-term success in solid wastes management involves changes in nation-
wide policies and in basic attitudes, which are beyond the scope of this
project.
Related to the time-horizon issue is the choice of scale of success.
Our basic interest was at the local level. Statewide planning, for exam-
ple, is only in the beginning stages, and it was not considered to be
immediately applicable to an interim solution to the solid waste problems
of individual communities.
The ultimate objective of this study was to develop guidelines for
policies to help communities implement successful solid waste disposal
facilities. In order to represent the various types of cities and towns
in the Commonwealth, the specific cases were selected to include rural
and larger, more urbanized communities with successful and unsuccessful
disposal sites. The successful communities chosen were the rural town
of Harvard and the city of Fitchburg. Their unsuccessful counterparts
were the towns of Boxborough and Needham. All sites were selected on the
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basis of field visits by the author. It is not to be inferred from
these specific choices that the successful disposal sites were considered
the "best" in the state nor that the unsuccessful ones were the "worst".
These particular sites were selected only to serve as concrete examples
of each type.
Preliminary hypotheses were formulated identifying factors thought
to be necessary for implementing successful solid waste disposal facil-
ities. The first hypothesis was that since funds are necessary to esta-
blish or improve these facilities, successful communities would be likely
to have had access to more funds than the other communities. Two meas-
ures were used to test this idea. One was a community's median family
income, and the other was the ratio of itssolid waste operating expendi-
tures to its total budget. It was thought that the successful communities
would have higher ratios than the unsuccessful ones, indicating the
commitment of a higher proportion of funds for solid waste disposal.
Another hypothesis was that successful communities had been helped
by government officials who had assigned high priority to good solid waste
practices. This would be necessary to establish a political climate
favorable for improvements.
Citizen attitudes were thought to be an important influence upon
solid waste policies. Specifically, it was hypothesized that successful
communities had been influenced by outspoken citizens or citizen groups
who had exerted pressure for better disposal practices. It was believed
that such involvement might be highest among more affluent or highly
educated citizens.
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Finally, availability of suitable land to establish a disposal site
was hypothesized as an important constraint upon successful practices.
If a disposal site would disturb existing land use patterns in the commun-
ity, it would be difficult to implement.
D. Research Procedure
In a case study approach such as this project, the scope of the in-
quiry was limited by the available information and by problems of inter-
pretation. This section discusses the approaches used to obtain informa-
tion and to arrive at conclusions based upon it.
Generally, the first step in investigating a selected community was
to sketch out its past efforts at implementation in solid waste disposal.
This was accomplished by studying correspondence between the Department
of Public Health and the towns involved. The Public Health Department
provided a good "home base" for several reasons. First, the author was
familiar with its responsibilities, procedures, and records, and on good
terms with people there (who, frequently, were quite helpful). In addi-
tion, this study's criteria for successful solid waste practices were
similar to those of the Department, and, as a result, the Department's
work provided many helpful insights.
The correspondence and reports provided particularly useful informa-
tion about the solid waste disposal practices of communities before efforts
had been made to improve them or before the state had intervened. Let-
ters to the cities and towns indicated specific deficiencies of their dis-
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posal areas, and, in most cases, recommended corrective measures.
Responses from the communities indicated how they perceived their solid
waste problems. They generally cited obstacles to improvement efforts,
as well as actions which had been taken.
After obtaining this preliminary view of a community, interviews
were arranged with people involved in its solid waste disposal system.
These included officials from the local boards of health, public works,
and selectmen, councilors, engineers, interested citizens, local groups,
and others. The purpose of the interviews was to learn, in some detail,
what solid waste strategies had been used and why they were effective or
ineffective. In addition, the interviews frequently provided references
to additional sources of information.
Each disposal site was.visited to confirm its level of success.
Where possible, operating personnel at the site were consulted to find out
days and hours of operation, operating procedures, special problems, and
other relevant information.
Additional materials were obtained as needed to provide further data.
These included zoning maps, local newspaper articles, town reports and
warrants, and planning documents.
The research in each of the four cases varied somewhat in scope and
depth. Harvard and Fitchburg, the two successful communities, were stu-
died in greater detail than Needham and Boxborough. In part, this was be-
cause the former were the study focus while the latter were used for com-
parison. In addition, Harvard and Fitchburg were studied earlier, before
time constraints became more pressing.
The different sources of information varied considerably in relia-
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bility and objectivity. As a result, more than one interpretation is
possible. Although it is difficult to describe exact processes used to
interpret the information, several comments can be offered about the
approaches used in this study.
Some information obtained could reasonably be considered objective
facts; it would probably have been agreed upon by independent and consci-
entious observers. This category includes days and hours of a facility's
operation, equipment used, site area, and similar data. In addition,
census data could be considered generally reliable.
The bulk of the information gathered in this study, however, was
obtained from other sources. Many of the details in Fitchburg's implemen-
tation history, for example, were based upon articles in two newspapers,
the Fitchburg Sentinel and the Worcester Telegram. Generally, articles
in the two papers were consistent with each other. Occasionally, stories
were printed which discussed controversial issues, for example, charges
made against local politicians or state authorities. Some articles
seemed incomplete or confusing. In these situations, attempts were made
to clarify uncertainties by interviews. When this was not possible, the
author simply made an assessment of the information based upon the rest
of the facts and common sense.
In most cases, interviews were more heavily relied upon for informa-
tion than any other source. They usually provided the best insight into
a community's policies for several reasons. Many persons interviewedhad
been directly involved in the solid waste planning or implementations and
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could therefore give first-hand accounts. By consulting several persons,
each with different perspectives on the events and issues, it was possi-
ble to interpret, in a more complete and balanced manner, what actually
occurred in the community, and why. Personal biases of the people in-
terviewed were taken into account as well as possible.
E. Summary of Results
Among the four case communities, it was found that the successful
ones did not, as a rule, have higher median family incomes than their
unsuccessful counterparts. Although the figure of $18,884 in Harvard3
was the highest of the study communities, Fitchburg's was the lowest,
at $9,692.4 In contrast, the median income for Needham was reported as
$16,375.5 Figures for Boxborough were not available, but in the author's
judgement, it was probably higher than in Fitchburg.
The ratio hypothesis was not supported either. Harvard's annual
operating costs for its sanitary landfill are estimated at $15,000.6
With a total budget of $2.8 million in 1971, its ratio was approximately
0.5 per cent. In 1971, Boxborough spent $6,248 for its disposal area
from a total budget of $551,881. The corresponding ratio, about 1.2 per
cent, indicates that although Harvard's disposal facility is more suc-
cessful than Boxborough's, it required a smaller proportion of total funds.
3Source: Interview with Charles Perkins, of Charles A. Perkins Co., Inc.
Civil Engineers and Surveyors, Clinton, Ma., October 4, 1972.
4
,
5 Source: U.S. Census of Population, 1970.
6 Free-Press-Independent, Harvard, Ma., November 30, 1972.
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Although both hypothesized measures were crude, they could at
least be discarded at the outset as significant individual indicators of
success.
The principal findings of this study confirmed that the other hypo-
thesized community factors could be important for successful solid waste
practices. However, it was found that the need for favorable local govern-
ment and, particularly, citizen attitudes, varied in importance, and that
they alone were inadequate to account for a community's performance.
Land availability was found to be a necessary component, but the most cri-
tical factor appeared to be whether the community's existing site could
be upgraded or whether a new site had to be established.
The preliminary hypotheses were, in general, found to be inadequate
to account for a community's success or relative lack of success. They
did not sufficiently describe the complex interactions between factors,
and did not include other factors which were found to be important.
The method of analysis finally adopted discusses the study communities
in the context of three general themes. Briefly summarized, starting con-
ditions within the city or town determine its initial advantages and dis-
advantages in implementing successful solid waste practices by requiring
varying levels of expenditures and administrative labor. The community's
perception of its solid waste problem determines how aggressively it
responds. This response's effectiveness is constrained by the starting
conditions. Finally, the influence of forces outside the community, par-
ticulrly intervention by state authorities, can affect both a community's
starting conditions and its problem perception, and, as a result, its
success.
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CHAPTER TWO: THE TECHNOLOGY AND REGULATION OF
SOLID WASTE DISPOSAL IN MASSACHUSETTS
A. Solid Waste Disposal Methods
1. Open Dumps1
The disposal of solid wastes by depositing them on hand is the oldest
and potentially most offensive, dangerous and destructive approach. In
an "open dump", refuse is simply deposited without regard for its conse-
quences. The characteristic sickening odor of decaying garbage is but one
result. In addition, the exposed refuse attracts rodents and vermin by
providing them with food and harborage. Besides being unpleasant or
even terrifying, these animals may also carry diseases.
The practice of burning refuse at these dumps adds another dimension
to their destructive potential. Dense clouds of acrid smoke, which are
produced by the burning refuse, pollute the atmosphere chemically and
visually and lower adjacent property values, as well. Open burning also
poses a severe fire hazard to neighboring lands and houses.
One of the most serious effects of improper dumping is pollution of
water resources. If refuse is deposited too close to the natural under-
ground water level of an area (water table), some of its contents may
come in direct contact with the ground waters or be carried into them by
rainwater seeping through the refuse. As a result, well water in the
Brunner, Dirk R., et.al., Closing Open Dumps, U.S. Environmental
Protection Agency (EPA), 1971.
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vicinity may become unfit for consumption and neighboring lands discolored,
polluted, and spoiled. Wetland areas-swamps, marshes, and streambeds, for
example-are particularly susceptible to pollution by improper dumping
because the water table in these areas is near, or even at, the surface.
Unfortunately, many existing dumps are located in wetland areas.
Since a dump is considered an unpleasant necessity, its location is fre-
quently relegated to these lands, which cannot be used for housing, manu-
facturing, or most forms of recreation in their natural state. Although
conservationists have long recognized the need to protect wetlands for
wildlife preservation and flood control purposes, most local decision-
makers have not. As a result, many wetland sites have been seriously
damaged by pollution from dumps.
Open dumping is usually the least expensive disposal method because
it is performed with few site preparations and operating safeguards.
This "economy" is misleading, however, since the external costs of en-
vironmental pollution, diminished property values, and impaired aesthetic
qualities, are expensive in the long run.
2. Sanitary Landfills
A true sanitary landfill avoids all the offenses and dangers of open
dumping. It is designed, located, and operated in accordance with engin-
eering principles and respect for the senses, as well as for the environ-
ment.
In the operation of sanitary landfill, refuse is deposited in a plan-
ned and controlled manner on a prepared portion of the site. Refuse is
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then spread and compacted (compressed) with a tractor or bulldozer to
occupy less space. At the conclusion of each working day, and more
frequently if necessary, all exposed refuse is completely covered with a
layer of clean earth, preferably at least six inches thick.2
The complete daily covering is an absolutely crucial aspect of sani-
tary landfilling which serves several functions. It eliminates the un-
sightliness of exposed refuse and controls wind-blown litter. Cover
also prevents nuisance conditions by containing offensive odors caused
by decaying refuse. In addition, it prevents rats, flies, and other
vectors from being attracted to the area. Finally, good cover material
limits seepage of rainwater through refuse and eventually to ground waters
by causing some of the rain to run off to the sides of the landfill area.3
Equally critical in sanitary landfilling is that the facility be lo-
cated at a site where ground water pollution can be controlled. In
particular, this means that these facilities cannot be established in
wetland areas.
Extensive literature pertaining to sanitary landfilling exists,4
and the design and technology for this method is well-established.
When properly designed and operated, such a facility carries none of the
objectionable characteristics of an open dump. Furthermore, a sanitary
landfill can be designed and graded to serve as a park, golf course,
2
Sorg, Thomas J., and Hickman, H.L., Jr., Sanitary Landfill Facts, U.S.
Department of Health, Education, and Welfare (HEW), 1970.
3Brunner, D.R., and Keller, D.J., Sanitary Landfill Design and Operation,
EPA, 1971.
4
For further references, see: Solid Waste Management: A List of Available
Literature, EPA, October, 1972.
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toboggan hill, or many other uses, after its completion. Thus, it can be
a permanent asset to the community it serves.
The engineering design and careful operating procedures required to
establish a legitimate sanitary landfill render it more expensive than an
open dump, but the latter is a wholly unacceptable alternative. Of the
satisfactory methods for disposing of solid wastes, a sanitary landfill
is the least expensive. Because of economies of scale, operating costs
for large facilities are usually lower, on a per-ton basis, than for
5
smaller ones.
Sanitary landfill is also the only complete disposal method presently;
all others leave some residue which still requires disposal. In addition,
it can be established in the shortest time of all the acceptable disposal
methods. It is, therefore, the best interim method for disposing of
solid wastes.
In this study, the criteria adopted for a "successful" disposal site
were that the facility must be a legitimate sanitary landfill, as described
in this section. Complete daily cover, absence of nuisance conditions,
and and good design with respect ot wetlands, were, therefore, required.
3. Incineration6
Incineration is a process whereby refuse is burned in a specially de-
signed furnace. Its principal function is to reduce the weight and volume
of refuse, although even the most efficient incinerator still leaves a
5Sorg, T.J., op. cit., pp. 22-3.
6For a complete introduction, see: Demarco, Jack, et.al., Incinerator
Guidelines-1969, HEW, 1969.
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residue which requires final disposal. Hence, it is not a complete dis-
posal method. Its primary advantage is that it can substantially reduce
the amount of wastes which must be disposed of by sanitary landfill or
other methods. Another advantage is that an incinerator requires less
land than a sanitary landfill of comparable capacity. It can be construc-
ted in an industrial area, and its location, particularly with respect
to wetlands, is less critical than with a sanitary landfill.
Unfortunately, most incinerators in use today have distinct draw-
backs. The most serious is that they may emit large amounts of smoke,
particles, and gases, which pose severe threats to air quality. Various
devices, such as electrostatic precipitators, wet scrubbers, and baghouse
filters, have been developed, and they can greatly reduce emissions into
the atmosphere. However, these devices are costly, and, unless diligently
maintained and operated, their effectiveness will be substantially re-
duced.
Another shortcoming of most incinerators is their poor burning
efficiency. The supposedly "inert" residue from many of these facilities
still contains unburned or only partially burned materials in sufficient
quantities to attract rodents and cause odors. In order to operate
efficiently, the temperature at which refuse is burned must be held as
constant as possible. This is extremely difficult, since refuse is com-
posed of many different materials with varying moisture contents and
heat values.
Incineration is also of limited utility because it will only pro-
cess combustible materials; it leaves glass, metals, and other noncom-
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bustibles virtually unchanged. As disposable cans and bottles become
more widely used, these materials comprise an increasing proportion of
solid wastes.
A potentially promising application of incineration is the use of
its heat to boil water to produce steam. This steam amy be directly
sold to some industries, or it may be used to generate electric power.
Revenues received from these sales can help defray the costs of the
facility.
Incinerators are expensive to construct and operate compared with
sanitary landfills. In addition, substantially more time is required
to construct an incinerator than to establish a sanitary landfill. Gen-
erally, at least three years are required from its initial planning until
an incinerator can be operational.
4. High-Temperature Incineration8
The relatively recent development of high-temperature incineration
is a promising technique for dealing with solid wastes. In such a facil-
ity, refuse is burned at a higher temperature, usually between 2500 and
3000 degrees Fahrenheit, than in a conventional incinerator, which gener-
ally operates at about 1500 to 1700 degrees. Virtually complete combus-
tion is achieved, and the residue is an inert, slag, termed "frit", which
can be used as roadbed material or -as fill. These facilities also appear
7Mass. Department of Public Health, Regulatory Program on Solid Waste
Disposal, March 10, 1972.
Kaiser, W.R., Evaluation of the Melt-Zit High-Temperature Incinerator,
operation test report, HEW, 1969.
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to be adaptable to waste heat reclamation to produce steam or electricity.
The technology for high-temperature incineration is not yet com-
pletely developed, however. The bricks which line the furnaces of these
facilities are attacked by the intense heat and corrosive gases produced
by the burning, and they require frequent maintenance and replacement.
In addition, the molten slag produced in the process has, in the past,
been highly viscous, resulting in clogging problems. Subsequent tests
suggest that these problems are being solved, but at present, high-temper-
ature incineration is not trouble-free.
5. Composting9,10
Composting is a process whereby organic wastes are decomposed, under
carefully controlled conditions, into a humus-like material. This residue
can be used as a soil conditioner, similar to peat moss. Unfortunately,
several drawbacks to the process render it infeasible on a large scale.
First, only organic materials can be composted. Inorganic materials
such as metals, glass and plastics, must be sorted out at additional cost.
Composting is, like incineration, an incomplete disposal method.
Furthermore, the market for the end product is highly limited. It
is a poor fertilizer; artificial chemical fertilizers are far less expen-
sive and more effective than compost. Its only saleable use is as a
soil conditioner, but the demand for this commodity is much less than the
amounts which could be produced. Most composting plants which have been
9Metropolitan Area Planning Council, Solid Waste Disposal Program for
Metropolitan Boston, 1967, pp. 91-2.
1 0 Hart, S.A., Solid Waste Management/Composting; European Activity and
American Potential, Public Health Service Pub. no. 1826, 1968.
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established in the United States have been forced to close due to the in-
adequate market for their product. Thus, the process is presently not a
potential solution to the solid waste problem.
6. Recycling and Resource Manaqement11
As manufacturing technology and productivity continues to advance,
so does man's consumption of natural resources. The underlying principle
of recycling and resource management is the re-use of discarded materials
to save these exhaustible resources. Stated another way, it is the
recognition that "waste" materials are, in fact, a valuable resource
themselves. Resource management will be a necessary solid wates policy
in the future. Land for sanitary landfilling is, like all natural resources
limited, and the emphasis in solid wastes must be shifted from "disposal"
to "management" and "re-use".
Presently, recycling is practiced, albeit to a limited extent, for
many materials. The scrap metal industry, for example, re-uses about fifty
percent of all copper and lead, about thirty percent of iron and steel,
and about twenty percent of aluminum. Some paper is recycled to produce
newsprint, and some is also used to manufacture roofing materials.
In general, however, many materials are still being discarded as
"waste" and not recycled in significant amounts. Disposable bottles and
cans, for example, already comprise a substantial and growing proportion
of municipal solid wastes. These materials are bulky, cannot be inciner-
ated, and consume valuable remaining landfill space. An increasing number
11
Darnay, A., and Franklin, W., Salvage Markets for Materials in Solid
Wastes, EPA, 1972.
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of communities in Massachusetts now operate recycling programs at their
disposal areas with reasonable success.
Although the technology for recycling all materials is not completely
developed, the principal obstacles to its more widespread practice are
economic rather than technological. The market for recyclable materials
is, like that for compost, highly limited. It is still less expensive to
produce goods from virgin raw materials than from recycled wastes. Trans-
portation rates for scrap materials are higher than for virgin materials.
Depletion allowances provide, in effect, incentives to extractive indus-
tries for using up natural resources. Thus, effective resource manage-
ment and extensive recycling will require basic policy changes as well
as further technological progress. These policies are, consequently, not
feasible as a short-range solution to the problems faced by most communi-
ties in Massachusetts.
B. The Role of State Agencies in Solid Waste Disposal in the Commonwealth
Although local communities may regulate their solid waste disposal
practices, several state agencies oversee this function and have estab-
lished minimum standards which local communities must meet. In addition,
the state has become involved in planning to meet the future solid waste
needs of the Commonwealth. These agencies are discussed in this section.
1. Department of Public Health
The Department of Public Health directly regulates solid waste prac-
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tices in Massachusetts under Section 150A of Chapter 111 of the General
Laws.12 Sometimes referred to as the "site assignment law," this statute
provides that no solid waste disposal facility may be established or
operated in a community without having first been assigned by its local
board of health. The Department may rescind, modify, or suspend the local
board's assignment after a public hearing if it determines, on the basis
of evidence, that operation of the facility constitutes a nuisance or
danger to the public health.
The Department's present program in solid waste disposal is largely
due to an amendment13 to the original site assignement law in 1970.
Under the amended law, a new solid waste disposal facility may not be
constructed unless detailed plans for it have been approved by the Depart-
ment. In addition, the Department is now empowered to adopt and enforce
regulations for specific types of facilities. Under this provision, it
promulgated "Regulations for the Disposal of Solid Wastes by Sanitary
Landfill" effective April 21, 1971. These regulations prescribe strict
standards and procedures for planning, designing, constructing, and
operating sanitary landfills. A key provision provides that all existing
assigned land disposal sites, many of which are presently offensive
dumps, are deemed to have been assigned as sanitary landfills and must now
comply with these regulations.
The Public Health Department has adopted procedures to enforce its
regulations.14 Personnel inspect land disposal sites and, if violations
12originally inserted by St.1955, c. 310.
St. 1970, c. 839
1 4Mass. Department of Public Health, "Solid Wastes-Manual of Procedures".
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are observed, a citation is sent to the operator of the facility. The
operator is then required to notify the Department of measures which will
be taken to correct the violations cited. After a reasonable time, a
second inspection is made, and if violations are still found, a second
citation is issued. If violations persist, the Commissioner of Public
Health may issue an order which is enforceable by the Superior Court.
As of January 1, 1973, 305 citations had been issued to the operators
of 159 different facilities.
2. Department of Natural Resources
The Natural Resources Department can also regulate solid waste
disposal practices in certain instances. Section 40 of Chapter 131,
General Laws,15 commonly cited as the "Hatch Act", requires that notice
of proposed dredging and filling (which includes dumping) in wetland
areas must be given to the local conservation commission and to the State
Department of Natural Resources. The Department may withhold its approv-
al of the proposal if it determines that the area in question is "essen-
tial to public or private water supply, or to proper flood control."
The Commissioner of Natural Resources may issue an order, restraining
the proposed work from taking place, which may be enforced by the
Superior Court. Because wetlands are frequently proposed (and presently
being used) as sites for refuse disposal areas, the Hatch Act, adminis-
tered by the Department of Natural Resources, is an important control on
St. 1967, c. 802, as amended by St. 1968, c. 444; St. 1971, c. 1020.
St. 1969, c. 834, as amended by St. 1971, c. 1023.
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solid waste practices.
3. Department of Public Works
The Department of Public Works is another potential influence upon
community solid waste disposal practices. Although the Department does
not have regulatory authority, as do Public Health and Natural Resources,
it has been designated as the state planning agency for solid waste dis-
posal. Its duties under the lawl6 include studying the solid waste
disposal needs of the Commonwealth and formulating a statewide "master
plan" prescribing regional refuse disposal districts and facilities.
The Department is authorized to construct its own regional refuse dis-
posal facilities, but, under the law, it does not have the authority to
compel communities to use them or to construct their own.
The Public Works Department has already completeda statewide solid
waste study, performed by the Raytheon Service Company.17 It is currently
preparing a statewide plan in consultation with several other state agen-
cies including the departments of Public Health and Natural Resources.
The forthcoming plan already has indirectly, but strongly, influenced
the solid wastes policies of many communities in the Commonwealth. In
this study, the Town of Needham demonstrates one effect which applies to
other communities as well. This will be discussed in the fourth chapter.
St. 1969, c. 834, as amended by St. 1971, c. 1023.
1 7 Solid Waste Management Study Report, prepared for Mass. Department of
Public Works, May 15, 1972, by Raytheon Service Company.
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CHAPTER THREE: THE STUDY COMMUNITIES
In this chapter, the four case studies are presented. The overall
characteristics of each community are briefly summarized, and their
present solid waste disposal facilities are described. Past policies
and events which have resulted in their current practices are outlined
in detail. Harvard and Fitchburg, the "successful" communities, are
presented first, followed by Needham and Boxborough.
A. Harvard
1. Overviewl,2
Harvard is located about thirty-five miles northwest of Boston in
Worcester County. Fort Devens, a military base, is located in Harvard
and the neighboring town of Ayer. It accounts for a large share of the
12,536 population recorded by the 1970 census. The resident civilian
population however, is 3,145, which more accurately reflects the character
of the town. This is because Fort Devens is completely under federal
jurisdiction and is isolated from most aspects of town life.
Harvard is a predominantly agricultural community, located in the
"apple belt". Its zoning ordinance requires a minimum lot size of one
and one-half acres for residential development. Many of the residents
are professionals employed in the Boston area. A primary attraction of
1Mass. Dept. of Commerce and Development, City and Town Monograph Series.
2Planning for Harvard, Comprehensive General Development Plan, Charles W.
Eliot, Planning Consultant, March, 1970.
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conservation-minded Harvard is its country character. The town master
plan of 1970 states one of its aims as "protection of the valued
characteristics--its 'rural atmosphere', spaciousness, 'historical
quaintness' and physical features..."
2. Present Solid Waste Practices
Harvard's disposal area is located at the site of its former open
dump in a secluded part of the town which is bounded by undeveloped
land. The engineering plans3 for the present facility have restricted the
refuse disposal area to 4.2 acres and have limited the depth of deposited
refuse in order to protect groundwaters and a nearby brook.
The small-scale landfill is clean and well-operated, and it is ex-
pected to serve the town for an estimated seven years. It is open on
Wednesdays, Saturdays, and Sundays, from 8:00 A.M. to 4:30 P.M. Resi-
dents bring their refuse to the site, since the town does not provide
collection.
The town's highway department office and garages are located at the
site, although the board of health is responsible for the operation of
the facility. There are two employees at the site. One operates the
tractor to spread, compact, and cover refuse, and the other serves as a
recycling monitor to help residents unload their recyclables and to
supervise the program's general operation. Estimated annual operating
costs for the landfill are about $15,000,4 or approximately $5.00 per
3Prepared by Charles A. Perkins Co., Inc., Clinton, Mass., May, 1971.
4Free Press-Independent, November 30, 1972.
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capita.
3. History of Efforts
For a historical background of Harvard's implementation, it is suf-
ficient to begin in 1970. A report dated December 9th of that year,
based upon an inspection by the Public Health Department of the town's
then-existing dump, describes the operation as an open-faced dump with
burning. Large amounts of smoke were being generated as a result.
Based upon this report, the Department of Public Health sent a
letter5 to the Harvard Board of Health noting these conditions at the
dump. The local board was informed that its operation constituted a
violation of the site assignment law. The department recommended that
an article be placed on the warrant of the next town meeting to appro-
priate the funds needed to establish and operate a sanitary landfill,.
and that engineering studies and plans for the facility would be re-
quired.
Thus, at the end of 1970, the conditions at Harvard's "dump" were
unsatisfactory. At that time, the department of public health began to
assume a more active role in upgrading community solid waste practices.
Once Harvard had been notified of its obligations, it was then the
town's turn to act.
At approximately the same time, and probably as a result of the
Department's letter, pressure was exerted by some town residents to
"convert" to sanitary landfill as a means for disposing of solid wastes.
5Dated December 9, 1970.
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In particular, the local board of health knew about the Public Health
Department's impending solid wastes program, especially their proposed
sanitary landfill regulations. With the town selectmen, the board
attended hearings conducted by the Department relative to the proposed
regulations. The board of health urged the selectmen to initiate a
sanitary landfill program.6
Just what was involved in conversion? The change was enormously
simplified because the proposed landfill could be established at the
existing dump site. As a result, the costs of acquiring additional land
and preparing the site--clearing the land, building access roads, shel-
ter, etc.---were, for the most part, saved. The only major cost was
for the purchase of a tractor needed to place, compact, and cover the
refuse. In addition, shelter for the new tractor was required, since the
existing highway department garages at the site could not accommodate
an additional machine. As a prerequisite to preparing and operating the
landfill, engineering plans indicating where refuse was to be deposited,
surface contours, and operating procedures, were required. Measures to
eliminate rodents attracted by the existing open dump were necessary.
Finally, various minor improvements, such as signs to indicate dumping
hours and areas, were needed.
The Board of Selectmen placed articles on the March 6th, 1971, town
meeting warrant to appropriate $2,000 for engineering services, $24,000
for purchasing the compactor, and $1,500 for building shelter facilities.7
6
Telephone interview with Mr. David Jewett, Harvard Board of Health,
October 13, 1972.
7 Harvard Annual Report, 1971, p. 14.
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All articles passed.
Several factors aided the passage of these appropriations at the
town meeting. At the time of this meeting, the principal issue facing
voters was the school budget, which involved a much larger sum, about
one million dollars, than the landfill articles for about $29,000. As
a result, passage of the solid waste articles was helped because atten-
tion (and probably, opposition) was not focused upon them. Instead, the
school budget was the principal area of concern.
Another important factor in the passage of the landfill articles was
that the highway department also favored purchasing the compactor because
it needed the machine for some of its projects. Since the landfill
could not be economically operated every day, sharing the compactor would
assure more efficient use of the machine. Thus, the needs of the Board
of Health (for the landfill) and the highway department (for its projects)
combined to make the purchase feasible.
The next step taken by the town was to engage engineering services
to draw up plans for the facility. Charles A. Perkins Engineers, Inc.,
of Clinton, Massachusetts, was hired, and its final plans were completed
in May, 1971. The plans were designed to achieve conformance with the
sanitary landfill regulations which had since been adopted by the Depart-
ment of Public Health (on April 21, 1971). The area available for dumping
under the new plans was sharply restricted compared with that of the
existing dumpsite. A total area of 4.2 acres was designated for dumping,
8
Interview with David Jewett, op. cit.
9 id.
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limited by proximity to a stream near the site. The engineer estimated
that the site would last approximately seven years, after which another
site would have to be found.
In June, 1971, operation as a sanitary landfill, in accordance with
the plans, commenced. The compactor was purchased for $21,549, and
shelter constructed for $1,500.10
A particularly important factor in the successful development of the
landfill was the establishment of a recycling program at the site. At a
town meeting, one citizen urged that such a program be conducted, con-
vinced others at the meeting of its merits, and was able to initiate the
program.11 Containers were provided for metal cans, glass bottles, and
newspapers. Town residents provided volunteer labor and the town initial-
ly agreed to absorb the expense of transporting these materials to the
recycling stations. Lately, these costs have been offset by revenues
received for the materials, and the operation presently nets a small
profit.
Furthermore, an employee was added in the spring of 1972 at the land-
fill site to run the recycling program, thus ending the necessity of
using volunteer labor for sorting and unloading. The addition of this
employee was a "double bonus" because, in addition to reaffirming the
town's commitment to recycling, this employee's salary is being paid
entirely by the federal government through the Voluntary Manpower Act.1 2
1 0 Annual Report, op. cit., p. 101.
1 1Telephone interview with Mrs. Cloyce Reed, Harvard Conservation Com-
mission, October 6, 1972.
1 2Free Press-Independent, op. cit.,
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The most significant benefit derived from the recycling program is
the diversion of many bulky cans, bottles, and papers from the actual
landfill which saves room for those wastes which must still be disposed
of conventionally. Thus, the life of the site is prolonged.
Of course, the success of the recycling program depends upon the
degree of community cooperation in sorting out recyclables before
dumping the remainder. In Harvard, the program appears to have enjoyed
considerable success for several reasons. First, the presence of an
employee to help residents unload their bottles, cans, and papers les-
sens the inconvenience of doing so unaided. Secondly, the landfill
attendants are aware of the importance of "saving space" in the landfill
area, and they advise residents to sort out their recyclables. In addi-
tion, the programs appears to be a source of pride for many citizens who
informally police the operation by personally discouraging non-recycling.
If a resident is observed to be depositing bottlescans, or papers in the
landfill by another citizen, he may be admonished by the more "concerned"
person. This is gentle but effective "coercion".
The local chapter of the League of Women Voters is active in the
town's solid waste program, and it has published articles in a local
newspaper advocating cooperation with the recycling program. The recy-
cling effort is an activity which is recognized as valuable to the town's
solid waste disposal area. It can be participated in by individual citi-
zens~who, in this small community, can feel personally involved.
At the suggestion of the designing engineer, himself a resident of
Harvard, another type of recycling was initiated. The local Lions Club
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provided a trailer in which residents could place their unwanted furni-
ture. The local town pariodically holds an auction to sell this furni-
ture, and approximately $1,000 is raised annually from such sales.1 3
The essence of sanitary landfilling is to completely cover all re-
fuse with six inches of earth at least once a day. Hence, large amounts
of soil for cover material are required, and where sufficient quantities
cannot be obtained by on-site excavation, additional cover must be im-
ported, at considerable expense. This is an important factor for Harvard,
because it has a limited amount of such cover material available on its
site, and additional amounts are necessary. One source utilized is soil
which has been excavated elsehwere in town in connection with highway
department projects. This soil is transported to the landfill site,
where it is stockpiled. Extra expense is involved in transporting the
material to the site rather than simply depositing it in scattered areas
near the original excavation. However, this expense is still considerably
less than would be incurred if cover were bought and trucked in from an
14
outside firm.
To summarize, Harvard's "conversion" to an acceptable solid waste
disposal method proceeded with surprising smoothness, without major
complications. The measures taken by the town, suggest that the chal-
lenge was not perceived as a crisis or as an avoidable duty, but rather
as an action which simply had to be taken with an economical and positive
approach.
1 3 Interview with Charles A. Perkins, Engineer, Clinton, Mass., Oct., 4,
1972.
14id
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B. Fitchburg and Westminster
1. Overviewl5
Fitchburg is located about forty-five miles northwest of Boston, in
Worcester County. Its population was 43,343 by the 1970 census. With the
neighboring city of Leominster, Fitchburg constitutes a principal manu-
facturing center for the surrounding region. The city is densely settled
and developed with limited open space. It is governed by a mayor and
city council.
Westminster is located adjacent to Fitchburg, to the southwest. Its
population is 4,273 by the 1970 census. Wholesale and retail trade each
account for about forty percent of the town's total employment. Farming
and poultry raising are also significant activities. The town is gov-
erned by a board of selectmen, and it holds town meetings where citizens
may vote.
2. Present Solid Waste Practices1 6
Fitchburg operates a sanitary landfill which also serves the neigh-
boring town of Westminster, where the facility is actually located. The
site occupies approximately forty-eight acres of hillside surrounded by
woods and partially bordered by a stream. Several bodies of water are in
the vicinity of the site, as well as the Leominster State Forest, which
is administered by the Department of Natural Resources. According to
estimates by its designing engineers, the landfill should serve for a
15 Mass. Dept. of Commerce and Development, Monograph Series.
16 Based upon site visit and interview with scale attendant, Nov. 10, 1972.
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total of eight to eleven years.
Although the facility is busy, it is well-operated. A supervisor
directs the unloading of refuse, and a large bulldozer continually
spreads, compacts, and covers the refuse. Additional equipment, includ-
ing a dump truck and tractor with front bucket, is used to prepare other
parts of the site and to excavate and haul cover material. Completed
portions of the landfill are well-graded, sightly, and nuisance-free.
Shelter for all equipment is provided at the site.
The facility's operation is partially paid for by fees which are
charged to commercial refuse haulers. These fees are based upon the
weight of refuse delivered for disposal and are determined by a scale.
A modern and well-equipped shelter is provided for the scale and its
attendant. Most commercial haulers purchase coupons in advance, from the
Fitchburg Public Works Department, which are then collected by the atten-
ant, instead of cash, as payment of the fee. Westminster residents are
issued stickers for their automobiles which permit them to use the facil-
ity without charge.
The landfill is operated by the Fitchburg Pulbic Works Department
under the joint supervision of the Westminster Boards of Health and Sel-
ectmen and the Fitchburg Board of Health. It is open from 7:30 A.M. to
3:30 P.M., Monday through Friday, from 7:30 to 1 P.M. on Saturdays, and
from 9 to 1 P.M. on Sundays. The Sunday hours are for the convenience
of Westminster residents; no commercial refuse is accepted then.
Presently, receipts from commercial disposal fees do not complete-
ly cover the landfill's operation. Weekly receipts from fees, at the
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present rate of $2 per ton, are approximately $1,000, which is about $400
less than weekly expenses. Fitchburg plans to raise the fee to $3 per ton,
which is expected to produce sufficient revenue to make the facility self-
supporting.
3. History of Efforts
Fitchburg's effort to establish a joint sanitary landfill with the
town of Westminster came in response to pressing problems which faced the
city. The events in Fitchburg, a community of over 40,000 population,
were largely out of the hands of individual private citizens. Instead,
city officials, especially the mayor, played a principal role. In
addition, the history of implementation was fraught with political contro-
versy, delays, and opposition which plagued the project from its incep-
tion.
Fitchburg's interest in a new landfill arrangement began in 1966,
when the problem facing the city became evident. The remaining capacity
of the existing dump site was being exhausted. At that time, the mayor
of Fitchburg was exploring the possibility of constructing an incinerator
for the city. He established a solid waste feasibility committee to
investigate the possibility of incineration, appointing then councilor-at-
large, William Flynn, as chairman. On the basis of its investigation,
the committee concluded that incinerator technology was "still in its
infancy" and was not a wise investment for the city.1 7
Subsequently, Councilor Flynn was elected Mayor of Fitchburg, and in
1 7 Interview with William G. Flynn, former Mayor of Fitchburg, Nov. 13,
1972.
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his inaugural address, he stated that his goal was regionalization in
solid waste disposal. To establish a favorable climate for this venture,
the appearance of the existing disposal area was improved to demonstrate
to other communities that the City of Fitchburg was sincere in its desire
to establish a good solid waste disposal facility.18
Westminster's involvement with Fitchburg began in 1967. An agent of
Fitchburg's board of health, John Coulter, Jr., expressed interest in a
particular tract of land in Westminster as a possible site for a sani-
tary landfill. A representative from the Department of Public Health
examined this site and gave preliminary approval in a letter dated
November 28, 1967.19
Westminster's own disposal area was, like Fitchburg's, unsatisfact-
ory. A report20 of an inspection conducted by the Department of Public
Health noted that refuse was burning at the dump. To compound the pro-
blem, the dump was located on the watershed of a reservoir supplying
Fitchburg, and was threatening to impair water quality. The Fitchburg
board of health agent viewed the prospective site with Westminster
officials, and a "verbal agreement" for a joint sanitary landfill was
made with the town's board of selectmen.
To formalize joint efforts, Fitchburg health agent Coulter re-
quested Mayor Flynn to establish a regional refuse disposal planning
committee to negotiate with a similar group which had been formed by
18Id.
1 9 Interview with John E. Coulter, Jr., Agent, Fitchburg Board of Health,
Oct. 25, 1972.
2 0Report by Bruce K. Maillet, Supervising Sanitarian, Mass. Dept. of
Public Health, on April 30, 1970, site inspection.
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Westminster. This committee was appointed by the Mayor, and its members
were himself, health agent Coulter, and the superintendent of public
works. 21
Preliminary planning efforts proceeded, and the two committees
jointly disclosed their plans for sanitary landfill on July 15, 1969,
referring to "common problems" which they both faced. Local newspaper
editorials viewed the proposed venture favorably. One was titled, "A
Regional Landfill Makes Great Sense"; another referred to the proposal
as "adroitly handled by officials.. .neatly packaged.. .regional coopera-
tion at its best." 2 2
The Westminster Board of Health held a public hearing on the pro-
posed landfill on August 14. Mayor Flynn explained the terms of the
tentative proposal at the meeting. Fitchburg would be entirely respon-
sible for the facility's construction and operation, and Westminster
residents would be permitted to use the facility at no charge. The
town's board of health would, with the Fitchburg board, have authority
over the operation. Upon completion of the facility's use as a landfill,
the site would be returned to Westminster for its own use.23 The West-
minster board of health officially approved the site on September 9, 1969.
In December, the Fitchburg city council approved a resolution call-
ing for the purchase of the site for $24,000. In order to buy the land
and to finance the construction and operation of the joint facility,
21 See note 19.
2 2Fitchburg Sentinel (newspaper), July 10 and July 26, 1969.
Id., August 15, 1969.
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special authorization from the state legislature was required. At a
town meeting held on March 31, 1970, Westminster voters authorized the
Selectmen to join with Fitchburg in petitioning the legislature for the
necessary enabling act. The Fitchburg council approved this several days
later.24 The enabling legislation was filed and passed, and on May 20,
1970, the governor signed the bill into law.
The act25 granted the City of Fitchburg authority to purchase land
in Westminster and to establish a sanitary landfill. In accordance with
the agreement between the two communities, the act provided that West-
minster would receive the land upon completion of the project. Fitch-
burg was authorized to borrow up to $400,000 to finance all aspects of
the project.
A challenge to the proposed project was raised by councilor Raymond
Harper of the neighboring city of Leominster. Harper expressed concern
for possible adverse effects of the landfill upon Leominster's source
of water supply, the Notown Reservoir. In a letter of April 9, 1970, he
requested theDepartment of Public Health to review the plans for the
facility to determine whether this was the case. Based upon its investi-
gation, the Department informed Harper that the site was not on the No-
town Reservoir's watershed, but it was, instead, on the Sawmill Pond's
watershed. That reservoir had formerly been used as an emergency source
for Leominster; the City had since connected with the Metropolitan District
Commission's Wachusett Reservoir. Therefore, the Department said, Leo-
24
Id., April 1 and April 3, 1970.
25St. 1970, c. 373.
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minster's water supply was not going to be endangered by the landfill in
Westminster.26 Prior to Harper's inquiry, the Mayor and Public Works
Director of Leominster had issued a joint statement that the landfill would
not threaten the City's water supply.27
The Fitchburg city council was the financing authority for the land-
fill. In order to raise funds by a bond issue, it had to approve a loan
order, which required eight supporting votes. In early June of 1970, the
council approved a loan order for $250,000. This was the estimated total
development and construction cost for the facility at that time. The
engineering firm of Camp, Dresser, and McKee, of Boston, was engaged to
perform the engineering studies and planning. In a letter to the editor
of the Fitchburg Sentinel, the Fitchburg Taxpayers Association expressed
its opposition to the loan order. First, it maintained, the city should
not employ an "outside" engineering firm (which is presumably how it re-
garded Camp, Dresser, and McKee). In addition, the letter complained
that final costs for the facility were not known, and that they should be
ascertained before proceding with the project.2 8
On July 19, 1970, the engineering firm reported to the city council
that its preliminary findings relative to the establishment of a sanitary
landfill at the Westminster site were favorable, and that the facility
could be expected to serve for eight to eleven years. Originally, site
2 6Letter from Dept. of Public Health to Councilor Harper, June 5, 1970.
2 7Worcester Telegram, April 3, 1970.
28
The engineers did, in fact, provide estimates for the facility's final
costs in their "Report on Sanitary Landfill Feasibility", September,
1970.
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development costs had been estimated at about $100,000, but at this
meeting, the estimate was increased to a "little over $200,000.129
The first step necessary to prepare the site was to clear it be-
cause it was heavily wooded. Three methods were proposed by the engin-
eers: cutting down the trees and burying them on-site, cutting and hauling
them away for disposal elsewhere, and burning them, which would greatly
reduce the residue. Burning was estimated to be the most convenient
and economical method. However, the Department of Public Health had
recently banned all open burning (as of July lst), and therefore, Fitch-
burg had to obtain special permission in order to proceed.
The city applied to the Department for special permission to clear
the site by burning. It outlined a detailed procedure which included
measures to prevent the uncontrolled spreading of fire and assurance
that burning would not be conducted during adverse atmospheric conditions.
-After a three-week period, the department granted permission for the
burning to take place. Fitchburg had originally been cited a figure of
$14,480 by a firm to perform the work, clearing only the portion of the
site which the engineering plans had designated as disposal area. Howev-
er, the city decided to have the entire site cleared, and the total cost
rose to about $20,000.30 The clearance was begun on November 6, 1970,
three weeks later than originally scheduled.
Further delay resulted while the city examined bids for site dev-
elopment. In February, 1971, a $132,420 contract was let for
29'
Worcester Telegram, July 20, 1970.
30
The additional area cleared was, evidently, being considered as a possi-
ble extension of the original filling area.
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site development, which included building roads, providing drainage
ditches and culverts, and site excavations. 3 1
At this point, practically the entire $230,000 authorized by the
original loan order had been spent, but the scale, scale house, and access
road were still needed. These additional costs were estimated at $35,000,
for which a supplemental loan order had to be approved by the city coun-
cil. A controversy arose as several councilors balked at approving the
additional expenditure. They had been told that total costs would not
exceed the $250,000 limit, and apparently felt that these costs had been
misrepresented.32 As a result, the initial effort to approve the addi-
tional loan order was defeated by one vote on May 4, 1971.
A proponent of the additional funding argued that "the increase
in the cost of living (had) defied all predictions." In addition, he
argued that without the scale, it would be impossible to determine what
fees ought to be charged to commercial and industrial users of the facil-
33
ity. These fees were to cover the costs of operation.
The council finally approved the supplemental loan order for
$35,000 on May 18, 1971. One councilor changed his negative vote, stating
that "you're not going to scuttle the whole ($250,000) project over
$35,000."34
As the facility preparations neared completion, the communities dis-
31 Fitchburg Sentinel, February 19, 1971.
3 2Worcester Telegram, March 18, 1971.
3 3Fitchburg Sentinel, May 5, 1971.
3 4Councilor Hamilton, Worcester Telegram, May 10, 1971.
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cussed operational arrangements. Hours of operation were established on
Monday through Saturday from 7:30 A.M. to 3:30 P.M. and, on Sundays, from
9 A.M. to 1 P.M. The fee to be charged commercial users of the facility
was set at two dollars per ton and one dollar per thousand pounds or
fraction thereof. However, since the scale could not be put into opera-
tion by the expected opening date, interim fees, based upon the size and
number of axles of the delivery vehicle, were establsihed.
Fitchburg planned to open the facility on September 27, 1971. On
September 4th, the city was awaiting state approval of its plans. If
such approval was not granted within two weeks, the board of health said
it planned to close the city's existing dump and open the new landfill
35
anyway.
The state notified Fitchburg that the portion of the site proposed
for initial use was too close to the ground water table, and it forbade
its use pending application to the department of natural resources for
a wetland filling permit. Fitchburg was, therefore, required to prepare
another portion of the site for immediate use in order to open the land-
fill on schedule. The additional cost was reportedly between eight and
ten thousand dollars.3 6
The facility began its operation on September 27, 1971. Stickers
were issued to Westminster residents, permitting them to use it free of
charge. The scale was finally placed in operation on July 10, 1972.
The fees paid to the engineering firm were questioned by the new
3 5Fitchburg Sentinel, September 4, 1971.
36 Id., December 5, 1971.
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mayor-elect, who felt that the $62,000 figure was too high. Also the
new facility began with a deficit of $10,000. He claimed that he had
"received complaints", and that the facility was a "patchwork job."
The then-current mayor, J. Harold Demay, rebutted these allegations, main-
taining that he had received no complaints and that the mayor-elect's
charges were "sensationalism."37
Controversy over these, and other issues as well, was still burning
several months later. The board of health announced its plans to inves-
tigate the costs of the project, particularly the engineering fees and
the site clearing fee as well. The question was raised whether the city
could control fees paid to consulting firms. In addition, the board of
health referred to "flaws" in the engineering plans and said that it
had been excluded from participating in the planning after the site for
the facility had been found. 38
It is evident that, in a project of the magnitude of this sanitary
landfill, there is ample room for political controversy. This may apply
to other cities well, when large amounts of funds are at stake, as was
the case in Fitchburg. The events in the implementation of Fitchburg's
sanitary landfill demonstrate many of the challenges which are faced by
large communities in improving their solid waste practices.
Id., December 7, 1971.
Id., March 30, 1972.
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C. Boxborough
1. Overview39, 40
The town of Boxborough is located about thirty miles northwest of
Boston, in Middlesex County. In 1970, its population was recorded as
1,451 by the federal census. It is primarily a farming, dairy, and
fruit-growing community with a rural atmosphere.
Due to its small population, Boxborough cannot support full-time
municipal services. For example, police service has, in the past, been
provided by part-time volunteers in Boxborough and by the neighboring
town of Acton. The town has, however, recently purchased its own police
cruiser, and it is currently in the process of hiring a police chief.
Most municipal officials hold full-time outside jobs, since their
minicipal responsibilities are only part-time. Officers of the board
of selectmen also serve as the board of health.
The town appears to depend upon Acton for most local goods and
services, since there are few stores in Boxborough itself. It is still
a relatively undeveloped community, although pressures from the expand-
ing Boston metropolitan area have recently begun to be felt.
2. Present Solid Waste Practices
Boxborough operates a dumping ground near its border with Harvard.
The site has been a source of concern to state officials because it is
located in a swamp. Presently, the facility is open one day a week, on
39Monograph Series, op.cit.
40 Interview with John Lyons, Boxborough Board of Selectmen, Nov. 5, 1972.
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Saturdays. Although the town does not provide collection, many residents
contract with a private firm to have their refuse collected.
In 1971, Boxborough spent $6,248 for the operation of its dump, 4 1
or approximately $4.30 per capita. This represents a high cost, consider-
ing the present quality of the facility.
3. History of Efforts
Boxborough's history of solid waste disposal efforts illustrates
some of the problems which can hinder small communities. In addition,
it shows how a community's physical terrain can influence its success in
establishing a sanitary landfill.
As recently as ten years ago, the town did not have any dumping
facility. Residents disposed of their refuse individually by burying it
in their yards. Evidently, the town had also arranged to dispose of
some refuse at the Harvard dumping facility but was forced to discontinue
this practice in April, 1965, when Harvard could no longer accommodate
additional wastes. 42
In 1965, the town selected a site in a wetlands area near the Har-
vard town line, which is its present location. According to the Board
of Selectmen, this site was chosen as a "temporary solution". A local
realtor, James Woolston, protested this action in a letter to the Com-
missioner of Natural Resources. He contended that the selectmen chose
the site because they were "under pressure" since the town had no dispos-
41 Boxborough Annual Report, 1971.
42
Report, Gilbert T. Joly, Mass. Dept. of Public Health, January 14, 1965.
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al area. His particular concern with this site was its location in a
wetlands area, possibly in violation of the Hatch Act, and he requested
that the Natural Resources Department investigate the site. A represent-
ative from the Department inspected the site, evidently after dumping
had begun, and he reported that it was being operated as "a proper sani-
tary landfill."43
Several years later, the disposal area was inspected by the Public
Health Department. In a March 12, 1968 letter to the town's Board of
Selectmen, the Department stated that the existing site "is not exten-
sive in area and liable to contaminate Assabet Brook if the fill contin-
ues." According to the Department, the area could, however, be used for
several more years if proper engineering measures were taken to contain
the refuse.
In a subsequent inspection two years later, a Public Health repre-
sentative determined that the town was dumping refuse directly into a
swamp. Boxborough was notified by the Department in a December 9, 1970
letter, that its disposal area was being operated in violation of the
site assignemnt law. The Department recommended that the town place an
article on the warrant of the next town meeting to appropriate addition-
al funds to establish a satisfactory method for disposing of solid wastes.
In a reply to the Public Health Department, dated January 7, 1971,
the Board of Selectmen reported that the town was seeking suitable sites,
and that an article would be submitted for approval at the next town
43
Memo re: Inspection of Boxborough dump site, Dept. of Natural Resources,
August 5, 1965.
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meeting if such a site was found. The town subsequently did submit an
article to "acquire for highway department use, for sanitary landfill,
and other municipal purposes about fifty acres of land... (description of
site boundaries)". The article was passed, but it was amended to speci-
44
fically exclude "sanitary landfill" as an authorized use for the site.
According to Selectman John Lyons, the site was better suited for conser-
vation use than for sanitary landfilling. It is located in a water im-
poundment district of the Natural Resources Department.45
Adopting another approach, the Board of Selectmen petitioned the
Public Health Deaprtment for a variance from its sanitary landfill regu-
lations to permit burning of refuse at the disposal site. This was
necessary, according to the selectmen, to prevent a fire hazard from
resulting due to accumulated materials, as well as to conserve fill space.
In a reply dated October 22, 1971, the Department denied the variance,
contending that it would conflict with the spirit of the regulations,
which were designed to prevent the occurrence of pollution from solid
waste disposal facilities.
Additional pressure was placed upon Boxborough when, on February 1,
1972, the town was issued a citation for violations of the sanitary
landfill regulations. The principal violations cited were the site's
location in a wetlands area, insufficient covering of refuse, and failure
to provide adequate rodent and insect controls.
44
Letter from Board of Selectmen to Mass. Dept. of Public Health, April
20, 1971.
4 5 Interview with John Lyons, op.cit.
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At approximately the same time, Boxborough began to investigate the
feasibility of establishing a regional disposal facility. With the
neighboring towns of Acton, Maynard, and Stow, Boxborough formed the
Assabet Regional Solid Waste Disposal Planning Committee. The committee
had a preliminary engineering study performed in 1971 costing $8,000, of
which Boxborough's share was $381. The report recommended that the four
towns establish a regional sanitary landfill and provide municipal col-
lection of refuse.46
Unfortunately for Boxborough, the town of Acton decided not to
continue its participation in the proposed regional facility efforts.4 7
Acton is the largest town in the district, with a population of 14,770,
according to the 1970 federal census. It would have borne approximately
two-thirds of the entire project cost. In addition, Acton presently
operates a satisfactory sanitary landfill48 and is under no immediate
pressure to change or improve its existing facility. Evidently, Acton
decided that it did not want to participate in a regional facility for
these reasons. Since the project would be financially dependent upon its
participation, it was abandoned, at least temporarily.
Thus, Boxborough presently faces a difficult solid waste disposal
situation. Its existing disposal area is, by its own admission, "not a
satisfactory solution to the town's solid waste disposal problem because
of its location on wetlands and the inadequate covering of the waste
4 6 Boxborough Annual Report, p. 51., op. cit.
4 7 See note 45.
4 8 Author's evaluation, based upon site visit, July 19, 1972.
-53-
material.49 Yet its first attempt at solving the problem by regional
cooperation has also been unsuccessful.
The town has continued to seek suitable sites within its own bounda-
ries, so far, with little success. One parcel of land, currently under
consideration by the Board of Selectmen, presents two potential problems.
First, it is feared that the seller may ask too high a price for the
town to pay.50 Secondly, and most critical, is that this site is, like
the present one, in a wetlands area. State authorities would, as a
result, probably oppose its use as a sanitary landfill. Due to site
selection problems, the solution to Boxborough's present problem appears
to lie in regionalizing in order to find a suitable site outside its
borders.
D. Needham
1. Overview5 1
Needham is located about twelve miles west of Boston, in Norfolk
County. According to the 1970 federal census, its population was 29,748.
Primarily a residential suburb of Boston, Needham also has a large amount
of industry, including many firms in the Route 128 area. Manufacturing
is the principal industry, accounting for about 47 percent of total
employment in the town. Whole sale and retail trade ranks second, com-
prising about 33 percent.
Needham is an affluent community, evidenced by a median family in-
4 9See note 45.
50 See note 45.
5 1Monograph Series, op.cit.
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come of $16,375 reported in the census, Educational levels are also
high, with 14.8 and 12.9 median school years completed by men and women,
respectively.
2. Present Solid Waste Practices 5 2
Needham presently operates a dumping ground, comprising about sixty-
four acres, under the supervision of the highway division of the depart-
ment of public works. A portion of the site is bordered by wetlands and
by Fuller Brook, which flows from its source in Needham, through the
adjacent town of Wellesley, and eventually into the Charles River. The
town contracts with a private firm to collect garbage once a week. Rub-
bish collection is not provided.
At the site, refuse is dumped in two separate areas. One appears
to be reserved for the collection trucks, while a wider section, closer
to the brook, is used by residents who bring their rubbish to the site.
When the site was observed by the author, it appeared unsightly and dis-
organized. Refuse was not being completely covered, especially in the
wider disposal portion. In addition, some refuse was observed near the
wetlands.
Officials estimate that the site could be used for another twenty
to thirty years, if present operating procedures are continued. It is,
however, likely that state authorities will exert pressure upon the town,
5 2Based upon author's site visit, August 11, 1972.
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as they have already begun to do, to improve operating practices.
Presently, disposal costs are estimated at about $3 per ton of re-
fuse,53 which is also approximately equivalent to $3 per capita. It was
not possible to verify the accuracy of the estimate because expenditures
for the disposal area are not reported separately from the other highway
department expenditures in the town's annual report. The above figure
does, however, appear reasonable.
3. History of Efforts5 4
Needham's present disposal area was opened in 1950, when the purchase
of seventeen acres of land for- dumping purposes was authorized at a town
meeting. $3,000 was appropriated for this purchase and $12,500 for related
equipment to operate the facility.
The town began to show interest in the construction of an incinerator,
and it made several attempts to plan one with the neighboring town of
Wellesley. In 1957, a joint incinerator committee proposed two sites,
both in Needham, for a facility. The Needham Board of Selectmen, how-
ever, opposed the measure, and it was defeated at a town meeting. The
town decided, instead, to expand its existing disposal site, and it pur-
chased twenty-five acres of adjoining land for $3,000.
Subsequently, the town of Wellesley decided to construct its own in-
5 3 Interview with Mr. Robert Lanigan, Division Supt. of Highways, Needham
Department of Public Works, November 1, 1972.
5 4 Based upon "The Matter of Solid Waste in Needham," R.A. MacEwen, Supt.,
Needham Department of Public Works, Feb. 26, 1970, and Interview cited
in note 53.
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cinerator on a site adjacent ot the Needham town line. Needham's in-
terest was again stimulated, and the town studied the possibility of an
agreement for use of the Wellesley facility. However, in 1961, Wellesley
rejected Needham's proposal, stating (according to one source) that its
facility had insufficient capacity to accommodate wastes from Needham.
Still interested in incineration, Needham appointed an incinerator
Building Study Committee in 1962 to study the possibility of constructing
its own facility. The committee recommended that an incinerator be
built, and it proposed two sites. However, the entire measure was de-
feated at a town meeting in 1963.
At this point, an engineering consultant was engaged to once again
study the feasibility of using the Wellesley incinerator. The consultant
recommended such an agreement, citing possible savings to each town,
which could be realized from joint use.55 Wellesley again declined a
use agreement with Needham.
Apparently convinced that incineration was not feasible in the fore-
seeable future, Needham began to concentrate upon its dumping site. In
1965, the town's Land Acquisition Committee requested the Public Health
Department's opinion about a extending the existing site onto an adjacent
parcel of land. The Department replied that the proposed extension was
"not ideally suited for dumping purposes due to the swampy nature of the
land and the probable pollution of Fuller Brook.5 6
The Land Acquisition Committee then inquired whether the proposed
5 5 Charles T. Main Co., "Needham-Wellesley Joint Incinerator Study," 1963.
56
Letter from Dept. of Public Health to Land Acquisition Committee,
August 13, 1965.
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land would be suitable for the disposal of incinerator ash. Presumably,
the committee felt that incinerator ash was less likely to cause nuisance
conditions than raw refuse, and that it would thus be less objectionable
fill material. The Public Health Department replied that with sufficient
cover provided, it "would see no objection to use...for the disposal of
incinerator ash and noncombustibles.57 An additional twenty-two acres
of land was purchased by the town in 1966 for a final sum of $55,000.
A Solid Waste Disposal Committee was appointed, and it recommended
continued use of the existing site. During this period, Needham began to
cite the need for regional solid waste facilities: "...regional disposal
of solid refuse is the only practical and economic way to cope with a
problem of this magnitude."
In 1970, the town's public works department initiated a recycling
program at the disposal area. The operation is self-sustaining, accord-
ing to Division Superintendent of Highways, Robert Lanigan. Principal
revenue sources are newspapers and metal cans, for which $2,914 and $575,
respectively, had been received as of October 30, 1970. Glass is also
recycled, and all proceeds are used to pay the rental of containers used
to hold recycled materials at the site. In addition, tires and appli-
ances are periodically salvaged. Although no revenue is received for these
materials, they are removed from the disposal area, thus saving fill space.
Rags and old clothing are also collected, by the Salvation Army.
Recently, conditions at the disposal area have received closer scru-
Id., August 19, 1965.
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tiny from state officials. On February 3, 1972, the Department of Public
Health issued the town a citation for violations of its sanitary land-
fill regulations. The principal violations noted were improper unloading
spreading, compacting, and inadequate daily covering, of refuse. In
addition, the town was cited for failing to keep adequate operating
records and to submit plans for the facility to the Department. Viola-
tions of the provisions pertaining to the area's general cleanliness,
dust control practices, and salvaging practices, were also noted.
As a result of this citation, Needham received some adverse news-
paper publicity. One article was headlined "Needham Refuses to Comply
with State Order on Dump."58 It was based upon an interview with High-
way Superintendent Lanigan, and it attributed such statements to him
as: "I wont change our policy until the state comes down here and really
reads the riot act to me," and "We're just marking time at the disposal
area until a reasonable and economic way to dispose waste is invented."
59
Superintendent Lanigan wrote a letter of rebuttal, contending that
the above article had presented an inaccurate account and that some of
his statements had been printed out of context. Lanigan maintained that
Needham is trying to comply with state regulations. He regarded some of
the violations cited as "minor in nature" and felt that if state offici-
als had consulted him prior to their inspection, they would have found
fewer violations. For example, the town was cited for failing to keep
an adequate supply of cover material on site. The Highway Superintendent
58Quincy Patriot Ledger, March 13, 1972.
5 9Needham Times, March 23, 1972.
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noted that cover material is stockpiled at another location near the
disposal site, but that state officials were unaware of this because
they did not consult him about the inspection.
The content of both this letter and of an interview conducted by
this author tends to support the conclusion that despite all its good
intentions. Needham is indeed "marking time" until an alternative to
their present site is either "invented" or, more probably, required by
state authorities. The alternative which officials anticipate is the
promulgation of the statewide "master plan", currently being developed
by the state Department of Public Works in cooperation with several
other agencies. Apparently, the state is expected to design and fund
regional solid waste facilities, which will provide a long-term solu-
tion the town's present problems. Until then, Needham will continue to
operate its present disposal site, with minor improvements, as an interim
measure.
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CHAPTER FOUR: ANALYSIS
A. Summary of the Approach
The purpose of this chapter is to offer explanations for the success
or lack of success of a community's solid waste disposal practices. On
the basis of the four case study communities, three categories of factors,
referred to as "themes," are developed: starting conditions within the
community, outside forces, and the community's own perception of its
solid waste disposal problem. The analysis discusses the interrelation-
ships between the themes and demonstrates how they have produced the
present situation in each community.
Each community's starting conditions represent its existing posi-
tion with respect to solid waste disposal. The physical characteristics
are one component. They include the topographical and geological nature
of its land, its total area, and the density and nature of land uses.
The condition of the existing disposal facility is also a crucial start-
ing condition. In addition, the population of the community, which deter-
mines the quantity of wastes produced, is a component. Its overall
character also represents an initial condition, which may be expressed
in terms of its "atmosphere" and level of development.
The existing political structure of the community also represents
a key starting condition. For example, its form of government--city
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council, representative town meeting, or open town meeting--may give some
groups political leverage over others: certainly, it affects the degree
of citizen involvement in decisionmaking processes.
Starting conditions obviously occur in different combinations ac-
cording to the specific city or town. However, each distinct set has
similar types of policy implications. By specifying the initial status
and level of quality of solid waste practices, starting conditions also
determine the degree to which these practices must be changed, and,
therefore, the level of additional expenditure required, to be "success-
ful." They determine the community's advantages and handicaps in achiev-
ing its "solution". An example is the constraint imposed by a limited
amount of vacant land. In effect, the starting conditions shape the
community's alternative policies in implementing successful solid waste
practices.
The second theme to be considered is the role of forces outside the
community. MOst significant in solid wastes is the timing and extent
of intervention by the state authorities, particularly the Public Health
Department. Other possible outside influences include the federal
government, regional planning agencies, and individual outside communi-
ties. All are related to a community's starting conditions in several
ways. They may act as a result ofsome initial conditions. A recurring
example is state intervention in response to poor solid waste practices.
In a different manner, initial conditions may be affected by the outside
forces. For example, state solid waste regulations alter a community's
starting conditions by limiting the amount of vacant land which can be
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used for sanitary landfilling. In these examples, the dynamic nature
of the themes is illustrated. Starting conditions precede outside
forces in the former, while, in the latter case, the outside force modi-
fies an earlier starting condition.
The final theme in the analysis is the community's perception of its
needs in solid waste disposal and its response. This provides the moti-
vation required to initiate successful solid waste practices. Perception
depends both upon starting conditions and outside forces in various
combinations. One component of this theme is how severe, in its own view,
the community feels its solid waste problem is. Partially, this depends
upon its starting conditions, such as the nature of the existing disposal
facility. Outside forces, however, may also influence problem perception,
particularly the anticipated extent of intervention by state authorities.
If the community believes that the state will be lenient in enforcing its
regulations, then it may neglect its disposal area more than if it expects
strict enforcement.
The community's response to its perceived need depends upon the type
of leadership which is exercised. Leadership from the same source may
have varying effectiveness in communities with different forms of govern-
ment. For example, an outspoken citizen leader may exert more influence
upon local solid waste policies at an open town meeting than if a city
council is the decisionmaking authority.
In the following sections, each theme will be discussed using the
cases as examples. The importance of timing in the interrelationships
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between the themes will be demonstrated. Although the circumstances
vary in each community, this analysis may be applied generally.
B. Starting Conditions Within the Community
Physical starting conditions affect the policies which can be
followed in several ways. Consider, first, the initial condition of the
community's disposal facility. In Harvard, the "dump" was unsuccessful
(i.e., by this study's criteria). However, with engineering modifications,
it was adaptable to sanitary landfilling. As a result, the availability
of other suitable vacant land, its zoning, and other characteristics,
became unimportant since the town did not have to seek a new site. Conse-
quently, the costs of converting the dump were relatively low.
In contrast, Boxborough's existing site was not suitable for conver-
sion to a sanitary landfill due to its wetlands nature. Thus, the avail-
ability of land became a crucial factor, since a new site had to be
found.
In Fitchburg, the existing site was also inadequate and unsuitable
for conversion to a sanitary landfill, because it was already nearly
filled. Westminster's existing site was not convertible either, because
of its location on Fitchburg's watershed. Thus, in Fitchburg, Westminster
and Boxborough, finding a new site, with resultant additional expense,
became necessary.
Needham's existing site was inadequate but could have been converted
into a sanitary landfill. Since ample dumping space remained, the town
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was not under immediate pressure to find a new site. As with Harvard,
the availability of land for a new site was, therefore, not an important
constraint.
Already, two different sets of alternatives are evident. Fitchburg,
Westminster, and Boxborough were all at a disadvantage relative to Harvard
and Needham because of the constraint imposed by the availability of
land. They would have to spend substantially more funds to prepare a new
site than if their existing sites could have been utilized.
Physical characteristics of the land in Boxborough severely limited
the availability of sites suitable for a sanitary landfill. According to
one source, much land in the town is either wetland or extremely rocky.
Both conditions virtually preclude sanitary landfilling.
Available sites in Fitchburg were also limited, for a different
reason. Much of the city was densely developed, and an isolated site of
the size required to accommodate its large volume of solid wastes was
difficult to find within the city. Prospective sites would have received
strong opposition from nearby residents. Thus, starting conditions in
both Boxborough and Fitchburg favored locating a site outside their
boundaries.
In contrast, vacant land was available in Westminster. Furthermore,
since the town's existing dump site was located on Fitchburg's watershed,
it was to the advantage of Fitchburg and Westminster to cooperate. Box-
borough held no political leverage, as did Fitchburg, over a neighboring
community. Thus, at this stage, it was already severely handicapped.
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The overall character of each community further influenced its policy
alternatives. Already at an advantage because it could use its existing
site, Harvard was, in addition, an affluent, conservation-minded community.
Its concern for its environment might be expected to be conducive to
improved solid waste practices. In addition, the coinciding needs of
the highway department and the board of health for the required bull-
dozer was a specific condition which lent support to upgrading the exist-
ing facility. It permitted more complete and economical utilization of
the required equipment, effectively reducing the additional costs of the
dump conversion.
In Boxborough, the character of the community proved to be a hin-
drance to improvement efforts. The town was still developing a complement
of municipal services. As cited earlier, the town did not even have a
full-time police officer. Furthermore, burglaries had increased sharply
in recent years, resulting in demand for improved police protection.
This, in turn, placed solid waste disposal at a competitive disadvantage
for funds and illustrates the importance of the relative timing of factors.
Fitchburg's industrial character probably helped the initial competi-
tive position of solid waste disposal for funds. Industry generates
large amounts of wastes and, as a result, has a high demand for disposal
services. Combined with the wastes generated by the city's residents,
the need for a new area was inescapable. As a developed city, Fitchburg
already provided a full range of municipal services, so it was not forced
to choose between them, as was Boxborough.
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The type of municipal government in each community also influenced
its alternatives. Harvard, Boxborough, and Westminster hold open town
meetings, in which all registered voters in the town may vote. This
arrangement allows the'highest degree of citizen participation in local
politics. Local citizens and groups may address the meeting and, depend-
ing upon their persuasiveness, influence other voters. Because of its
larger population, Needham holds representative town meetings, where only
representatives of all town citizens may vote. As a result, final
decisionmaking is one step further removed from individuals than in open
town meetings. The principal decisionmakers in Fitchburg are the mayor
and city council. Here, the potential involvement of individual private
citizens is lowest.
Before turning to the second theme of the analysis, a summary will
illustrate how starting conditions had already created sharply divergent
sets of policy alternatives for each community. Harvard held distinct
advantages in implementing successful solid waste practices. Because it
could utilize its existing site, it could avoid all the problems and
expenses of relocating. Its affluent and conservation-minded citizens
could help provide motivation for improvement. And, since all citizens
and groups could actively participate and vote at the town meeting, the
government was likely to be more responsive to them. The modest change
required to improve the dump could be easily met with the town's ample
resources.
Needham also held the advantage of being able to use its existing
site and thereby save the costs of establishing a new facility. It did
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not, however, appear to be a community with the same amount of concern
for conservation as Harvard. Whatever conservation-minded groups it may
have had would also have exerted less direct influence upon government
policies due to the limited town meeting format.
Fitchburg faced a more difficult locational and financial problem
than either Harvard or Needham because it had to find a new site. How-
ever, it was close to Westminster, which had vacant land and, crucially,
a dump which was a potential threat to Fitchburg's water supply. The
magnitude of Fitchburg's problem, combined with its proximity to and
political leverage over Westminster, provided strong initial motivation
to take positive action. Because of its mayor-city council form of govern-
ment, leadership from city officials proved to be critical.
Boxborough was severely disadvantaged because it needed a new site,
but suitable land in the town was scarce. Thus, despite the pollution
threat which the dump posed, it had to be used as a "stop-gap" solution.
Since solid waste disposal also faced strong competition for funding from
other municipal services. the establishment of an acceptable disposal site
in this town was difficult.
C. Outside Forces
In addition to starting conditions within a community, outside forces
further influence its solid waste disposal policies. This section concen-
trates upon the role of these forces, especially intervention by the state.
Timing of state policies in relation to a community's starting conditions
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is stressed.
The Public Health Department's sanitary landfill regulations and
enforcement program, described in Chapter Two, constitute the principal
basis for state intervention in solid waste disposal. The purpose of the
state's involvement, simply stated, is to accelerate the improvement of
community solid waste facilities and ensure that these facilities meet mini-
mum standards. In practice, the regulations have varied greatly in their
effectiveness according to the stage of a community's solid waste program
at which they have been applied. The critical point has been the date
of implementation of the facility.
When applied to a proposed facility, the Department's regulations
have been far more successful than when applied to an existing one. Be-
fore a new facility may be established, its plans must be approved by
the Department. If, in that agency's judgement, changes must be made
in the facility, they can be made in the plans at their request. Even
major modifications, such as the location of the disposal site with re-
spect to wetlands, for example, can be made in the planning phases of the
project.
Existing facilities are,in practice, less susceptible to control by
the Department. They are far more difficult to modify, once established,
than in the planning stages, since land, resources, and funds have al-
ready been committed, and major changes would be costly.
State regulations and policies establish starting conditions unfavor-
able to the establishment of substandard new facilities. When a commun-
ity's starting conditions require that it find a new site, the regulations
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limit the availability of land for sanitary landfilling by prohibiting
filling in wetlands, for example. This was the case in Boxborough, where
the town was unable to find a suitable new site due to the physical
characteristics of its land. Although sites of sufficient size appear to
have been available to accommodate Boxborough's small population, they
did not meet state requirements for landfilling due to their physical
characteristics. Thus, state policies modified the town's land availa-
bility starting condition.
Beside being limited in their site selection, the communities estab-
lishing new facilities would also be required to submit design and opera-
ting plans for state approval prior to establishing a new facility.
Preparation of these plans requires professional engineering services,
which can be costly. Although plans for existing sites must also,
according to the regulations, be submitted to the Public Health Department
for approval, the difficulty of substantially changing an established
facility has largely negated the effectiveness of this approach.
In addition to proposed facilities, the existing site in each com-
munity was also subject to regulation by the Public Health Department und-
er the site assignment law. The Department did not intervene in the same
manner in each case. This was partially because in some instances, it
acted before the adoption of its sanitary landfill regulations.
In Harvard, for example, the extent of state action was the letter
notifying the town that its site was being operated in violation of the
site assignement law. Westminster was also confronted by the Department
before the regulations had been adopted. In this case, however, interven-
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tion was carried one step further than a warning letter. The Department
held a public hearing on the existing site and modified the original
assignment to prohibit open burning.1
The state intervened in Boxborough before, as well as after its
regulations became effective. First, it sent the town a warning letter
recommending changes and stating its intention to hold a public hearing
if measures were not taken by the town to improve its solid waste dis-
posal practices. Then, after the regulations had been adopted, it
issued the town a citation for violations at the dump site.
Needham received attention from the state only after the regulations
had been adopted, at which time it was issued a citation.
The Public Health Department represents the principal source of
direct state intervention in solid waste disposal because of its regula-
tory power. However, the Public Works Department also appears to exert
a strong influence indirectly. As the agency currently charged with
developing a "master plan" to achieve a long-term solution to the state's
solid waste disposal problem, its role, as viewed by individual communi-
ties, may strongly affect their own actions. This will be discussed as
an influence upon a community's perceived needs in the next section.
Besides intervention by the state, another outside force influenced
the town of Harvard. Under the federal government's emergency employment
program, the salary of the recycling monitor at the landfill is being
paid by federal funds. This gave the community a further advantage in
its solid waste efforts since it effectively lowered the costs of the
Letter from Mass. Dept. of Public Health to Westminster Board of Health,
September 22, 1970.
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recycling program.
Boxhorough was also influenced by another outside force, in addition
to the state, through its involvement in a regional solid waste disposal
district. In contrast with Harvard, however, the town did not benefit
since the project was interrupted after another member, Acton, decided
not to continue its participation.
D. The Community's Perception of its Solid Waste Needs
Thus far in the analysis, discussion has focused upon initial condi-
tions within a community and outside forces. Both influence its alterna-
tives by affecting the costs and feasibilityof improving its solid waste
practices. To complete the analysis, we must account for a community's
selection of a particular policy from its available choices. The final
theme in this discussion is that on the basis of its starting conditions
and the outside forces, a community perceives its solid waste needs in a
certain manner and responds accordingly.
Two components of this theme are discussed. The first is, how seri-
ous, in its own view, the community feels its existing solid waste problem
is. Also critical the role which it anticipates the state will assume.
Most of the study communities initially perceived severe solid waste
problems. Harvard acknowledged its original facility's inadequacy:
"Solid waste disposal is a serious problem in Harvard as in almost all of
the Commonwealth. The present 'dump'...is a menace to health and happiness
in the neighborhood.2 Boxborough also described its dump as unsatisfac-
2Planning for Harvard, op. cit. p. 11-89.
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tory.3 Fitchburg clearly perceived that it faced a serious problem, since
its existing dump site was nearly filled to capacity. Westminster, simi-
larly, perceived a severe problem due to its location on Fitchburg's water-
shed. In addition, complaints by local citizens about open burning pro-
vided further evidence, as did the subsequent Public Health Department de-
cision to modify the site assignment to prohibit open burning.
It appears that the Needham leaders, in contrast, did not feel that
the town's disposal facility posed a serious problem. Officials rational-
ized the dump's condition by comparing the costs for operating their
facility with those of the incinerator operated by the neighboring town
of Wellesley. On the basis of these costs, estimated at about $3 and $9
per ton, respectively, one official felt Needham did not have as serious a
problem as Wellesley.4
Another factor in Needham's perception of its solid waste problem
appeared to be the facility's large remaining capacity. The town's com-
placency hindered corrective action.
The other component, the community's assessment of the state author-
ities probable role, adds much insight into its final choice of policies.
The key factor is the anticipated strictness of the Department of Public
Health in exercising its regulatory authority.
In Harvard, for example, this factor catalyzed the town's final
decision to improve its dump. The leaders in the town appear to have ex-
pected the state to follow up its warning letter if the town failed to act
3 See note 46, Chapter 3, p.
4See note 53, Chapter 3, p.
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on its own. With the board of selectmen, a member of the board of health
attended hearings held by the Public Health Department on its proposed
sanitary landfill regulations. This suggests that the officials were
concerned about changes which the new regulations would require at the
existing dump site. With the knowledge that adoption of the regulations
was imminent and the receipt of the warning letter, local leadership
appears to have responded.
The community's open town meeting format aided the implementation of
a successful disposal area by encouraging the involvement of conservation
and community-minded citizens. A local citizen organized a voluntary re-
cycling program by addressing the town meeting. Thus, Harvard's assess-
ment of state involvement was not the sole reason for its positive deci-
sion, although it was the primary source of motivation. Implementation
of the decision was facilitated by starting conditions in the town which
gave it strong initial advantages. By itself, anticipation of strict state
enforcement might have been insufficient.
This can be demonstrated by a comparison with Boxborough. That
town appears to have also anticipated strong state enforcement, but it did
not achieve Harvard's success. In response to a warning letter from the
Public Health Department recommending that a new dump site be found, the
town informed the Department that it, too, was anxious to find a solu-
tion to its problem. The town did subsequently attempt to purchase a
site for a sanitary landfill. Purchase of site was authorized by voters,
but with the proviso that the site could not be used for a sanitary land-
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fill.5 Yet, the town appears to have anticipated further state inter-
vention, because it subsequently applied for a variance to permit open
burning, which was prohibited by the Department. Thus, Boxborough per-
ceived the state as a significant force, as did Harvard. Unlike Harvard,
however, less favorable starting conditions, particularly the need to
find a new site, restricted the town's alternatives.
Fitchburg's involvement with the Public Health Department was unique
among the communities studied because of its timing. Local officials
were aware that the Department would exert strict control over the new
sanitary landfill through its power of plans approval. Consequently,
the facility had to be well-designed and operated.
Needham's perception of the state's role was also unique. The
town apparently did not expect strict enforcement by the Public Health
Department. This is evidenced by its response to the citation referring
to some of the alleged violations as minor. It is also demonstrated by
subsequent policy, in which efforts to improve the site appeared to be
token.
In another way, Needham's perception of state involvement actually
provides a disincentive to marked improvement. This occurs because the
town appears to be awaiting the state "master plan" expected to esta-
blish regional refuse disposal districts and providing financial aids for
facilities. In the interim, it has chosen to continue operating its
site as inexpensively as possible.
5Letter from Boxborough Board of Selectmen to Mass. Dept. of Public
Health, April 20, 1971.
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS
There is no simple explanation for the success or failure of a
community's solid waste disposal practices. Rather, it is a complex
process in which many factors, unique to each community, interact.
Nevertheless, we have begun to develop a general frameworkto account for
the various levels of performance which have been observed.
The approach of this study has been to examine, in some detail, the
solid waste practices of four Massachusetts communities. Based upon these
cases, an attempt has been made to explain the performance of communities
in more general terms. Several themes have been developed to account
for the success or relative lack of success of a community.
First, a community must acknowledge that it actually faces a solid
waste problem which requires immediate attention. This was a key fact-
or in the policies of Harvard, Fitchburg, and Westminster, the success-
ful cases. Fitchburg's problems were evident; its existing dump site
was nearing its capacity. Westminster's existing site was being operated
in an offensive manner, and, due to its location on the watershed of
Fitchburg's drinking water supply, it placed the town in a precarious
political position.with respect to Fitchburg. Harvard's leaders felt
that the state authorities would eventually compel them to improve their
dumpsite, and they decided to act first. Although specific circumstances
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in each community were different, the result was the same: all per-
ceived that they had a solid waste disposal problem. This, in turn, pro-
vided an incentive to act.
However, this awareness did not, by itself, ensure that a community
would implement successful practices. For example, Boxborough acknow-
ledged the inadequacy of its existing dump site and attempted to respond,
but its efforts were hindered by other circumstances within and outside
the community.
Thus, another "ingredient" is essential for success in solid waste
disposal: the community's starting conditions must be favorable. Other-
wise, the feasibility of an improved facility is limited by excessive costs
or political obstacles. In Harvard, for example, it was relatively easy
to improve disposal practices. Little change was required, since the
existing dump could be converted into a sanitary landfill. In addition,
local citizens helped by supporting a recycling program at the new
facility. Although Fitchburg's efforts required more substantial changes
and expenditures than did Harvard's, other starting conditions facili-
tated these changes. The efforts of the Fitchburg Board of Health and
of Mayor William Flynn were instrumental in arranging cooperation with
Westminster which, in turn, provided the essential site which Fitchburg
lacked.
As with problem perception, however, favorable starting conditions,
alone, are insufficient to ensure a community's success, Needham could
have significantly improved the operation of its existing disposal site
with substantially less effort and expense than would have been required
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to establish a new facility. However, the town leaders decided, instead,
to wait for a future "solution".
Although the specific characteristics of Harvard and Fitchburg were
quite different, these communities shared a common attribute which was
absent in both Needham and Boxborough. In the successful communities,
there were both favorable starting conditions and perception of a problem,
while in the others, one of these factors was absent. The presence of
both conditions, therefore, appears to have been necessary for success.
Thus, future policies to accelerate the improvement of solid waste dis-
posal practices should provide more favorable starting conditions, where
necessary, and should also stimulate awareness of existing problems.
Starting conditions within an individual community, however, are
relatively fixed characteristics. Population, total land area, and
existing land use patterns, for example, are not susceptible to short-
term change. What policies, then, can be used to establish favorable
starting conditions for the implementation of successful solid waste
disposal practices?
The case studies, particularly Fitchburg and Westminster, suggest
possible answers to this question. Although Fitchburg possessed a
limited amount of land within its borders, it was able to effectively
increase its options by using land outside its city limits, in West-
minster. The net effect was to diminish the severity of its own limited
land availability. Boxborough also attempted to accomplish similar
ends when it joined with several neighboring communities to expand its
own limited land resources.
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Obviously, the characteristics of some communities are more
favorable to the establishment of a successful solid waste disposal
facility than they are in others. Yet, all cities and towns need such
facilities. Therefore, a basic policy followed must be cooperation be-
tween communities to share limited land resources.
Intermunicipal cooperation can "pool" other equally important re-
sources, including funds, leadership, and administrative labor. Combin-
ing of wastes from several communities can permit the establishment of
more efficient and economical facilities. Economies of scale may
result in lower per-ton costs for larger operations.
For communities with small populations, this is an especially
important consideration. In Boxborough, for example, the amount of solid
wastes generated is insufficient to justify the purchase of sanitary
landfill equipment, and the town's budget is too small to afford the
expense. Cooperation with other communities, could, however, increase
the quantity of solid wastes to be disposed of and the funds available
to purchase equipment. As a result, an efficient, full-time facility
could be established. In many communities where suitable land or other
resources are limited, cooperation may, in fact, be absolutely necessary
to establish a successful facility.
In addition to providing favorable starting conditions, effective
policies must stimulate local awareness for the need to improve present
solid waste practices. The agreement between Fitchburg and Westminster,
for example, was largely in response to the pressing need to solve an
existing problem. Although specific factors which caused the necessity
in this case are not common to all other communities, the others could
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also be induced to respond if they perceived a severe problem for whatever
specific reasons. Without this awareness, however, there would be little
incentive to take corrective action.
Educational programs are one necessary approach to increasing commun-
ity awareness. The dangers and nuisances which can result from poorly
designed and operated facilities must be demonstrated to local citizens
and leaders. It is equally important to show that a successful short-
term alternative, the sanitary landfill, can be implemented, and that
local obstacles, such as unsuitable land characteristics, can be overcome
by cooperation with other communities to share resources. State agencies
can play an important role in such programs by holding conferences with
local communities. Besides discussing inadequacies of existing disposal
areas and the availability of a short-term alternative, state and local
officials can consider specific local problems and possible approaches.
Unfortunately, educational and policy meetings alone are likely to
be insufficient to motivate positive responses by all communities to
their solid waste disposal problems. Stronger enforcement of regulations
by the Department of Public Health is also necessary. Many communities
still appear to regard citations from the Department as admonitions
rather than as requirements for improvements. Stricter enforcement pro-
cedures, including court litigation, could, in effect, impose the necessity
for improvements upon local communities.
In communities where starting conditions do not present serious ob-
stacles to upgrading existing disposal facilities, stronger enforcement,
may, by itself, be sufficient to induce the necessity for positive action.
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In many cases, however, complementary policies, designed to improve
starting conditions, must also be adopted. Otherwise, threats of strict
enforcement will be empty and even counterproductive.
It must be stressed that such enforcement at the local level does
not eliminate the need for statewide and regional planning for long-
term solutions to present solid waste disposal problems. Rather, its
purpose is to accelerate improvement of existing facilities, where
possible, and to compel the establishment of new sites when existing
ones are located in wetland areas or are otherwise unsuitable for contin-
ued use. It is no longer an acceptable policy to defer concern for pre-
sent inadequate solid waste disposal practices pending a long-term
"solution" which is still at least several years away. Interim measures
must be taken as well, to reduce the public health and environmental
threats posed by the disposal facilities of most communities in the
Commonwealth.
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